Background: Interprofessional education (IPE) is becoming increasingly encouraged in healthcare. However, a lack of consensus exists in how IPE should be provided. The research at hand examines changes in self-efficacy and self-esteem in 132 nursing, dietetic, physician assistant, and social work students when participating in a critical care simulation. The simulation focused on a septic patient requiring cardiopulmonary resuscitation.
Introduction
In 2010, the World Health Organization (WHO) encouraged interprofessional education (IPE) as a method for enhancing collaborative practice in healthcare (World Health Organization [WHO] , 2010). Gilbert, Yan, and Hoffman (2010) defined IPE as education when at least two professions learn together about collaboration. Learning together can occur through the utilization of simulation.
Faculty at one university, across four departments, sought to understand pre-licensure healthcare students' self-efficacy and self-esteem when collaborating and learning together. The four departments included: nursing, nutrition and dietetics, physician assistant studies, and social work. More specifically, the purpose of this correlational study was to examine the relationship between healthcare students' self-efficacy and self-esteem before and after participating in care of a critically ill septic patient requiring cardiopulmonary resuscitation.
Review of the Literature

Call for IPE
Historically, many universities have focused on multiprofessional education (MPE) as opposed to IPE, which misses the mark on social identity, acceptance, and collaboration among healthcare students (Roodbol, 2010) . MPE focuses on healthcare students learning core subjects together; however, it does not translate into the healthcare students' gains in communication and collaboration (Barr & Coyle, 2013) . MPE encourages students to learn next to one another without necessarily requiring interaction or discussion; whereas IPE requires students to interact while learning with each other (Keijsers, Dreher, Tanner, Forde-Johnston, & Thompson, 2016; World Health Organization, 2010) . As such, a call for IPE has been gaining momentum.
In addition to the appeal for IPE made by WHO (2010) , other organizations have recommended incorporating IPE, rather than MPE, such as the Institute of Medicine and National League for Nursing (National League for Nursing [NLN], 2015) . Furthermore, many healthcare education accrediting bodies, such as the Commission on Collegiate Nursing Education (CCNE) encourage IPE (Zorek & Raehl, 2012) . Schmitt, Gilbert, Brandt, and Weinstein (2013) identified that IPE is necessary for healthcare students' preparation and is 'coming of age.'
Research in IPE
Lapkin, Jevett-Jones, and Gilligan (2013) conducted a systematic review on nine research studies and found that healthcare students' perceptions towards interprofessional collaboration can be enhanced when being educated together. Similarly, Darlow et al. (2014) found statistically significant gains in dietetic, medical, physiotherapy, and radiation therapy students' attitudes towards interprofessional collaboration, team skills, and readiness to collaboratively learn following participation in an eleven hour interprofessional education program (p<0.01).
However, the literature lacks consensus on how interprofessional education should be delivered within the confines of a university, including use of simulation (Kusnoor & Stelljes, 2016) . Palaganas, Epps, and Raemer (2013) recommend simulation as a possible progressive method for IPE within healthcare curriculum. Simulation mimics a true-to-life setting, one in which safe learning can occur during the most stressful of patient situations. Specifically, simulation allows for physical and psychological safety; including the ability to learn from mistakes in an environment in which an unstable mock patient will not experience harm (Turner & Harder, 2018) .
A quasi-experimental study conducted by Alinier, Harwood, Harwood, Montague, Huish, Ruparelia, and Antuoermo (2014) involved 237 nursing, pharmacy, paramedic, radiography, and physiotherapy students. There were statistically significant increases in the students' confidence, knowledge of the other professions, and greater appreciation for IPE experiences when participating in a four hour simulation session (p<0.05). Simulation in a healthcare laboratory setting may be an ideal method for IPE as it allows for communication and collaboration practice, though the impact on healthcare students requires further investigation (Poore, Cullen, & Schaar, 2014) .
Theoretical Framework
The research was guided by the Interprofessional Education Collaborative (IPEC) Core Competencies: values and ethics, roles and responsibility, interprofessional communication, and teams and teamwork (Interprofessional Education Collaborative Expert Panel, 2011) . The IPEC Core Competencies have been used in over 60 different professions to enhance patient safety and quality improvement outcomes (Interprofessional Education Collaborative, 2016) . As such, the IPEC Core Competencies were agreed to be utilized during the first planning meeting involving faculty from all four of the different health professions. Throughout the planning process, faculty contributed to specific learner outcomes, including creating the script for the standardized patient and high-fidelity mannequin. On the four consecutive simulation days, faculty were required to be present and assist with answering students' questions and offering feedback to the participants during debriefing.
Bandura's Theory of Self-Efficacy
While the IPEC Core Competencies served as the agreed upon values, Bandura's Theory of Self-Efficacy contributed to the theoretical framework of the study. Self-efficacy is the notion that one has the ability to cope during a stressful encounter (Bandura, 1977) . Working in healthcare, particularly in an emergency setting with critically ill patients is known to be stressful; this stress has negative implications on healthcare providers' health and wellness (Hunsaker, Chen, Maughan, & Heaston, 2015; Koinis, Giannou, Drantaki, Angelaina, Stratou, & Saridi, 2015) . Being in a heightened state of stress can contribute to healthcare worker burnout in emergency and critical care settings (Moss, Good, Gozal, Kleinpell, & Sessler, 2016; Schooley, Hikmet, Tarcan, & Yorgancioglu, 2016) .
In healthcare education, simulation is a leaner-centered educational strategy that encourages students to develop their knowledge, skills, and attitudes about patient care (Cheng, Morse, Rudolph, Arab, Runnacles, & Eppich, 2016) . Simulation has the ability to recreate the stressful encounter and push healthcare students to practice advocating for critically ill patients through the use of varying fidelity mannequins and standardized patients (Arnold, Johnson, Tucker, Malec, Henrickson, & Dunn, 2009; Meyer, Marzen-Groller, Myers, Busenhart, Wuagh, & Stegenga, 2014; Shinnick & Woo, 2017) . However, it was unknown to the researchers how or if healthcare students' self-esteem was related to self-efficacy when placed in a simulated patient resuscitation event.
Study Design
This quantitative, repeated measures and correlational study was conducted in the spring term of the 2018 academic year. The study was approved by the Institutional Review Board prior to implementation. All four groups of healthcare students were provided and requested to watch the American Heart Association's 2015 training video of advanced cardiac life support. The nursing students were trained on how to work the defibrillator during their critical care didactic course.
Since simulation provides a realistic healthcare setting and hands-on learning, the research methodology incorporated the use of a high-fidelity mannequin and a standardized patient in a simulation laboratory. Prior to the start of the simulation, all participants were given a letter of introduction, letter of consent, and filled out surveys on self-efficacy and self-esteem. Participants were made aware that they were able to withdraw at any time and their grades would not be impacted. Participation in the research was not mandatory. After completing the pre-simulation surveys, all participants were given a standardized change-of-shift report on a septic pneumonia patient situated in an emergency room waiting for an in-patient bed assignment.
From there, the group of eight to ten healthcare students participated in the 30 minute simulation. Following the simulation, the post-surveys were completed and compensation (in the form of a candy bar of choice) was provided and debriefing occurred respectively. The 30 minute debriefing included standardized questions and a follow-up question and answer session with faculty from all four healthcare specialties. All-in-all, there were 16 groups of eight to ten healthcare students participating in each 30 minute simulation.
Sample and Setting
In one university in suburban Chicago, 144 healthcare students were invited to participate in research focusing on changes in self-efficacy and self-esteem when participating in an interprofessional, critical care simulation. The students were invited to sign up for 30 minute time slots based upon their individual availability; sixteen time slots over the course of four days were available for students to sign up. Each time slot consisted of eight to ten students: three to four nursing, one to two physician assistant, two to three nutrition, and two to three social work students.
Out of the 144, eight chose not to participate and five participants were removed due to incompletion of surveys. In total, 132 healthcare students served as research participants in the critical care interprofessional simulation. The participants consisted of undergraduate and graduate level students from nursing, physician assistant, nutrition and dietetics, and social work. However, if students opted not to participate in the research, they were still given the opportunity to participate in the simulation as it contributed to the students meeting their course and program outcomes. In order to gauge self-efficacy, the ten-item, four-point Likert-scale, Generalized Self-Efficacy Scale was utilized.
The scale was selected due to fitting Bandura's Theory of Self-Efficacy, along with demonstration of good reliability and validity. Across 23 nations, the reliability for the Generalized Self-Efficacy Scale had a Cronbach alpha's range of 0.76 to 0.90 (Schwarzer & Jersualem, 1995) . In addition, the Generalized Self-Efficacy Scale demonstrated criterion-related validity when examining positive emotions (Schwarzer & Jersualem, 1995) . The Generalized Self-Efficacy Scale has been used in various research studies focusing on self-efficacy of healthcare providers and pre-licensure nursing students (Duggleby, Cooper, & Penz, 2009; George, Locasto, Pyo, & Cline, 2017) .
Rosenberg Self-Esteem Scale
The Rosenberg Self-Esteem Scale was used to measure the participants' self-esteem. The scale was chosen based upon the operational definition that self-esteem is the feeling of worth of one-self (Rosenberg, 1965) . This ten question, four-point Likert-scale instrument was chosen due to demonstrating good test-retest reliability of 0.85 and internal consistency with an alpha of 0.88 (Fleming & Courtney, 1980; Sibler & Tippett, 1965) . Furthermore, criterion-related validity was demonstrated between the Rosenberg Self-Esteem Scale and self-regard at 0.78 as measured by the Self-Rating Scale (Fleming & Courtney, 1980) . The Rosenberg Self-Esteem Scale has been used in various studies involving university students (Abouserie, 1994; Martin-Albo, Nuñez, Navarro, & Grijalvo, 2007) . As such, the Rosenberg Self-Esteem Scale was given before and after participating in the IPE simulation.
Simulation Development and Implementation
The scenario was developed as a result of collaborative efforts by nursing, nutrition, physician assistant, and social work faculty; the simulation took place in the confines of a safe laboratory setting in a College of Health Sciences. The unique learning needs, including learner and program outcomes for each group of students, was woven in the script. At the same time, the overarching learning outcome focused on interprofessional communication and collaboration. The script included a simulated patient and family member within an emergency room setting.
The scenario centered on a patient, simulated by a high-fidelity mannequin, experiencing sepsis related to a new diagnosis of pneumonia, poor nutrition, and ultimately requiring advanced cardiac life support resuscitation. At the nursing station, the students were given access to an electronic health record, a telephone, resuscitation code cart, defibrillator, an automated medication dispensing system, and drug books. The students were able to call lab, radiology, pharmacy, and an emergency room attending physician. Nursing and physician assistant students tended to the ailments of the patient, whereas the nutrition students tended to the nutrition needs of the patient. In order to obtain a nutrition assessment, the nutrition students had to communicate with the patient and the patient's son. The social work students tended to the son's psychosocial needs during resuscitation efforts, including addressing questions about advanced directives. Following the successful resuscitation of the patient, all learners participated in debriefing.
Debriefing
Following the simulation, participants shared their thoughts during debriefing, which included degriefing. The debriefing occurred over 30 minutes using standardized questions and was not part of the research as participants filled out the surveys immediately following the simulation and prior to the debriefing. The questions focused on: the participants' providing a summary of the scenario, what went well during the simulation, opportunities to enhance the team's collaboration, impact of collaborating with other healthcare team members on personal self-efficacy and self-esteem, and if the participants would recommend the simulation to other healthcare students. The degriefing allowed for the participants to express their fears, concerns, questions, anxiety, and other feelings about the simulation.
Results
After compiling the data, it was placed in SPSS for statistical analysis. Initially, testing was conducted for the entire healthcare student sample using a paired-samples t-test on percentage changes in self-efficacy and self-esteem. Analysis involved examining changes in scores for the Rosenberg Self-Esteem and Generalized Self-Efficacy Scales. For self-esteem, there was not a statistically increase in scores from pre-simulation (M=31. =1.337, p=0.183 (two-tailed) . The mean increase in self-efficacy scores was 0.30 with a 95% confidence interval ranging from -0.15 to 0.75.
Prior to examining for a correlation, a scatterplot was used to assess for potential outliers. Normality, linearity, and homoscedasticity were not violated. Since no outliers were identified, the correlation was assessed. The relationship between the changes in self-efficacy and self-esteem when participating in an interprofessional critical care simulation was examined using a Pearson product-moment correlation coefficient. There was a medium, positive correlation between self-efficacy and self-esteem between the two variables, r=0.46, n=132, p<0.001 with higher levels of changes in self-efficacy associated with changes in higher levels of self-esteem.
Further assessment examined if a relationship existed between both the changes in self-efficacy and self-esteem and student type. There was not a statistically significant correlation between changes in self-efficacy and the type of student when participating in the simulation, r=0. 08, n=132, p=0.36 . However, a statistically significant relationship between changes in self-esteem and student type was identified. There was a small, positive correlation between the two variables, r=0.172, n=132, p=0.49 .
From there, partial correlation was used to explore the relationship between percentage change in self-efficacy and percentage change in self-esteem, while controlling for type of healthcare student. There was a moderate, positive, partial correlation between percentage change in self-efficacy and percentage change in self-esteem controlling for healthcare student type, r=0.460, n=132, p<0.001 , with high levels of percentage change in self-efficacy being associated with high levels of percentage change in self-esteem. An inspection of the zero order correlation (r=0.460) suggested that controlling for the healthcare student type had an effect on the strength of the relationship between these two variables. 
Discussion
When viewing the simulations live, the researchers found the students experiencing role confusion. Many of the healthcare students voiced their lack of knowledge about each other's scopes; this lack of knowledge likely contributed to the students question roles and responsibilities of the different disciplines, including self-identified role confusion. This role confusion may have contributed to the lack of statistically significant changes in self-efficacy and self-esteem. However, the statistically significant change in the pre-licensure social work students' self-efficacy and self-esteem may be related to all of the students being at the graduate level and older in age than the other groups of students. Olenick, Allen, and Smego (2010) identified that the purpose of interprofessional education is to begin to dispel confusion about professional identities and thus needs to be practiced. As this was the first time that all of the students collaborated with each other, the findings demonstrate the need for further interprofessional education. Khalili, Orchard, Spence Laschinger, and Farah (2013) found that by solely focusing on educating healthcare students about their uniprofessional identities, confusion about interprofessional education and collaboration is perpetuated. However, Poore, Cullen, and Schaar (2014) have described using simulation in IPE as a possible method to dissolve the silos and promote greater understanding and collaboration.
Furthermore, a lack of self-efficacy and self-esteem contributes to potential problems in the long-haul. Multiple studies have identified that a lack of self-efficacy and self-esteem in healthcare workers contributes to a weakening in moral resilience and less likely to speak up during patient care challenges (Roussin, Larraz, Jamieson & Maestre, 2018; Rushton, 2016) . As a result, healthcare workers experience burnout, compassion fatigue, and patients are placed at risk for poor outcomes (Dewa, Loong, Bonato, & Trojanowski, 2017; Nowakowska, Rasińska, & Głowacka, 2016) . Faculty can help healthcare students become more comfortable collaborating during challenging patient encounters through the use of psychologically safe teaching strategies, such as IPE simulation, (Roussin et al., 2018) .
Limitations
This research study was conducted at one university within metropolitan Chicago. A recommendation for follow-up research would to incorporate multiple sites. In addition, the methodology did not incorporate a fully-developed mixed method approach using focus groups or interviews. A recommendation for further research would be to incorporate focus groups as well as examining the impact of an interprofessional cardiopulmonary resuscitation simulation over time. Potential future research could include examining the impact of debriefing on the healthcare students' self-efficacy and self-esteem; a recommendation would be to provide the surveys following debriefing.
Conclusion
This research begins to offer a glimpse into the impact of incorporating interprofessional education on nursing, nutrition, physician assistant, and social work students' self-efficacy and self-esteem when participating in a high-fidelity resuscitation simulation. It became clear that more opportunities involving IPE are valuable as the teaching and learning in silos perpetuated role confusion in healthcare students when exposed to a single IPE experience. Further research involving IPE and simulation, particularly in an emergency resuscitation event, on students' self-efficacy and self-esteem is encouraged.
